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ABSTRACT : PROBLEM TO BE SOLVED: To provide a performance at body-mounted talking higher 
than a whip antenna with an incorporated antenna, using simple configuration. 

SOLUTION: A loop element 3 is composed of a rectangular copper wire, having a 
peripheral length of substantially one wavelength and located on the opposite side of a 
speaker 7 at an interval (h) (of about 0.1 wavelength) to a shield case 5, so that a loop 
plane can be parallel to the shield case 5. The loop element 3 is connected via the shield 
case 5 to an internally provided radio circuit via a power feeding part 4 composed of a 
coaxial cable. The loop element 3 is kept parallel to the shield case 5 at all the time, and 
the power feeding part 4 is provided at a position rotated from the position of portable 
radio equipment 1 in the direction of a width at a fixed angle a (substantially 90°). 
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i 1 3 7 y-Ti-m^ 1 1 x fm&tfl* i 
i mmn 3 ] it ^.m i tamo r yf+sit* t . 

MLX WSrffil^T'miaT^ T^^^'UlSK-r-l. 
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mmmm. 
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[0003] 0 0 MH z f^>2GHzftIf 

777yft^lv^ttT^l>, m7yr~rtL 
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[0004] HRfcr. »^«M^^"oa«n{ifflr> 
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[0005] 

m 1 ] 
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&«Sitt'll&<7)m7]75vKTIi?S<?D«;73 J: D 4-9 d B« 
^CifcSr^LTV^. L7t:^->Tifatl{i. itIM 

¥%-fk-r-sct^i*-r-&o tm. xpR«Tfiffitico— 

JRW=SHiTS>?) 9 d B SrfflV^XlM^^ff o . 
[0007] ^mS^ fc'cO*EM yXrAtfeUT, & 

7ti.^#iJl;*^777yTtC!±, -6dBd 
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mt LX - 6 d B d&J&OP A GtHm-tZ X 0 tISIt 

[0008] HRt. AfiefcifflKSfi/S/J^ry-r^ 

£B*fcH»*» c mg§i3-f- £ fc#> , Afr£S*j!i&§0 

*SglKi3SnS<otttB*rt±-r 4 Z. t im&Tlift^. - 

Smfc-flS^IStf)^ (Mtif, *S 1 2 0mm, 63 

5 mm, 5mmm&) tTyft^^MS* 

2 0~~3 0mm. J?»#5~8mme*fclWI83;ft.* . 
ClcdJ: & \fi£$i] PS^+T\ ftMT yf-tcD'Smt: Mkk 

[00093 zcoxd *A-fcmmm&m<nffi&m±* a 
. mhtzfmry^±t lt. w*.«r, wi 1-13 

6 0 2 O^Jkmz^ixh x o&u—y°TyTi~tfmm 

-r s mwMmmcomwzM lx jv- rmtmrn.^ 

tOffl»*raSrA#:S«iifgI^tcffl#^ (^6 0^) }C*f 

Jl«^2GHz (tfcRj&*l 5 0mm) , 

tf^Sfeg) . A*^*MMB#OPAGii*A-t^-6 
d B d t *W v 77 yf -^-McOttf 1 
[00 10] 

*t L t mwkfv— y'T yr-f-x-n. ryft^itfii 

MliWt* 4 fc v fSJS#£> h . JJB86*W*> 

jg&s 2 g h z «is^co«^ . vswr^'2 

ffU 60MHzII( ±bW 3 % ) T£> 0 . 

ti^fcv^Wfts. ifz, Ay\^-yyxm.-& 
$m^Ftfimx$>& t^^mm^foh , ±fc, 

[0011] ±tmmcoo-h. wwHtovvrrJi, is* 

CDm^^r-^X-^m^tlh 5GHzf (S*#6 0m 



are* 4 1 v , A*is«ifSB#o p a g 

[0012] *%ffll±. i 5 Lfzim&>Ty"r1-c?>mM 

&&m8et&i> coxfo 9 s 2 gh z isLheojaaafcHf ( #i 

^SfSGHz^) 

flftRt i 0 s #4 vrr>f-M^±coA*^«jif£t^tt 

[0013] 

r«*#:Srfi^. -e-O/U-TTBjfi^tflf 
[0014] *#ai*Oil*JB2 $ ^ 

art* o . »^«Ei««ffl^cor>^^«^co±«^ 

[0015] *frffilfl^lf5<Jl3 tffi*fMHti, $ & 
stM lt Tfi^BfrtT frier > f-faew ebe^- 4 s: 

cof&S^tSS^LTB&9 0^HHKL3tfiac«^ii 
[0016] *#ffiHco»*iM4 fcffi&$fiSJ3«. $ 

[ooi7] awmK^iiiasHs tt*Ji 

1.2, 4^v^t i tL/0 i iiB;lStfeor>T--f^Io;i'— 

[0018] *frttJ8lO»^6ic«Sf|BB{i. I«if 
1. 2.. 4t0^-rtL^UI(2|EtlC0T>'^^ac75^— 

I^Lfc7yffglt^5. 
[0019] *#thIicOff5l<lI7 fcfiR&ffiWti. m&R 

[0020] *frm«<?5iirR58tc«6iSHBii, mem 
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atBtcaus l fc r y-r-t-'gmx'fo s . 
[0021] *fraaB<oaRftS9 fc«4fWBj±. m&g 
i 1 8<ov%-r*i* i i mteimcoTyr-rmmzffit 

[0022] *ft&mcommn i o tfi^iifw. if* 
jMrft»ifiitt**^-*S(52rvT^-t, iirms 

[0 023] *f+tliilOff3)<3S 1 1 fcrffi£5&HJiH: s 31$ 
ill OieHOTV-r-f-iigfCfcVvt. S2Tyftlr, 

[00 24] 

imkomfficommi err. ^m^mmcDmm^x^ 
x, miipbmi 4*m^xmwr&. 

[0025] (mi <7>mmmm > ss i (omtmjBPM 
m i *»feH8 ^M^TSiwr* . hi omfc<m 

Illfi, Jl£ 1 2 0 mm. (|3 5mm<?)»-X 

7 *if3&»i?>flws*Lft . ixmmm i <ort«t= 

i4. ±IB^)1iflSWfiWt«Sa«»^-f -yf-mf^^fc" 

■WtstcjeSPSrHUsi^ai § ft & *rc* o X . iftffi 
«ttO*ffiT1I;bixT *J 0 s 1 OSSHHK fc L 

T«rfWS. 7 JiMgW&fit if 

Y. »'Zti£L, *3SJ^«IR(4 5GHz 
6 0mm) fciRSLTSlW* . 

[00 26] iV—vm^li. . —m&^ffl 5mmT" 
J1BUI 1 ig* ( & 6 0 m m ) CVjjmMV&M X. {f 

$H»TWjft$*vc . i ifeH^-TT yft t Lxmifct 

5. ;t--7°§rP3{4. y-;PKt-X5fcSLT;!/-7- 
HjWfrteSr-S 4 3 C xe-* 7 <75K*tffifc:E«£it 
I) . rt— 73FF 3 fc H 5 t (Vmm h {4 , 6 

tt-f y tT— y>Xifi 5 0 QT"J>i>-fe 5 y v-y hRItt^— 
771/) l^«gP4i4. 7*f-3<0— S3 

4 54. ^ K^-x 5 £Jt«LTfl»fc*aiIII»fc:S? 



fc¥frfc«fc*u ^«i54o-fiB{i. gHMRftiioil 

Hl{4« = 9 0JK<7)-ttMSr^LTV^ £ , 

[0027] micoTy^-i-mmcomi^m2^^m8 
zm^xtm-tz* zeo^dizm^titcryr-Hm 

■WW s . i ^^—yry^r-fo^m.A y f-^>x 
{4— mz-m<, %}2ooQW±.t-%i. l*»u ctor 

>f ye-^yxjip'iTtS . H2 fcr. Mi9K 5 gh z 

x\ mmh &mkz^tm<nmw>j yv-yyxomit 
ijfct. m2f,z^x. mmimmhxmmtfmm.j y 

2tiF-f4 5^ s rBlHh^6^^8mm (0. l}fcS#> 
0 . 1 3 mk ) (7>mX\ Z&MlMh 5 OQ.b&V) . ^ 
icSU^'ilSOt^rSo Lf^oT, St£®»fcJH^*£ 

t * < »^4x^iiiiHi{W)HRftWr>r y v—yyx 

6mmtfeftl)VSWR^2lilTO#^4iti{4*54 0 0M 

Hz (jrh^*s%) fc^to. MW^Mm^m^oim 
mmMMi^^.'rMznmth^bt^x"^ a . 
[0028] Mi t^tryftgl^Mfttt 

ov^-CSJBH-TS. 03Rl^H4t=. M*^S1^ 
1m < 1 2 0mm) SrZ^lfa. (1*1*1 < 3 5mm) SrX 

f^r-yZ^-t. H3{4/J<¥ (XY) iftl^v-y? 
H4i4S[t (YZ) ffiMf^^->-T*S. IM3 
izHUX s 10 &lif 1 2 ^SltH^^S: . 1 

ixvi 3^'7kT(«fe^^L-cv^ 0 ,r iT\ paPi 

hti6mrat:, f&«M4 0@f£^ia(4 9 OJKCIS^LT 

& 9 omizmfezitx . Mm&jir-ytt 3 cox*-^ 
\zmit£mz-mt-t&tz*bxh& . mz, -Y-jmwk 

h o ^TflRio*^- Yim&mjzmii'^fct Y^r&j 

Bfc^o-CV^. «AScM^^fiJ#{4. £j6d 

y-;^-^-x5 35* . mmn 1 ^^-r ttxm^ 

[fi]<0^§ (35mm)#5GHzti)Ut¥-M (30 
m m ) m±t"S> £ i i: fc 4 0 y~)V K^-X5 

[0029] L*»U i»lll!4 Hl^tt 
MT14ffiffl $ ix^rv \ Q| 5 1 , flMKHSttS 1 £ ffiffl^ 2 
«*&#-C«»LT»a5 (S) fc3fiSbfc»»K»i: , -t 
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3 te, mmmm 1 a; mTOfg^ifgmite&^T s 

[0030] H 5 J; 5 *A#S&»aR4aiRtf5 A* 

mmMiztti&Lxis o . 1 #6 os-km 

^tiBSLT X h°-^? 7 2 co^lf teifif* L 

fcttJIB (BSOttfflO OtRT (XY) MJfcff^-yS: 
n?f\ 127(4. fiffl^-2^m ; i : illl}lS-fe#T«LT 
X b°— ti 7 fSJl^ 2 cOCTtCjgf* L^»7j<f ( X 
Y) ffiftW^— 06X1X0 7 Grieve. 1 

4 1 6 tifiiHffifcifcJh 15M'17 i±7K^fS^ 

H6«^^flM*KHTC1±. AMU (Y^to) 

0 . 1 5 te*t L Ti&MfiftjS# 1 4 tfft 6 

lis ^S-W^^ik^tiisiaT'StSt^riti^aiS&L-c 
TO^-V^-ftfitflPAGJi, ft- ldBdt* 
T>~r^OA#^«»f&t#OPAG (— Jftte. -6dB 

[003 1 ] -TOidte. fl^PAG##£>lSI(Ji£ 

jiiTte^t-i. . Mill i #6 o««»Ljfc*arc 

is—tV\<*r—X5<7m}3fo<ng& (35mm) jfi 
5GHzKi5^t^« (3 0mm) ULhTft*ifct 

jsats *ut«a»a a#*>»» £ (5 1 i= a#o 

R»ffl!lte^It§ii|>. SilBffif&tote«oab*aaH* 
ftittBI 4 k ISMteTk^p ( - y ) *r6] fc * £ . Ltdfir> 

x s A*ot^»te j: ^ MMmmcomi ttm t ^ k£ t 
-r, 4fc. fe*m^o{5kAk"* i >j<T*'f53tem+-r-i»7t: 

[ 0 0 3 2 ] US te, *&«aJ4^EMEffi*Sr36ftS-frfc 
Af*S«M|gB#coP AGO^Sr^-to SISte 
33 Wt , 18 l±^^U%TCDi&-&cr) PAG CO^-f fc s 
i#ftft«^OP A GO^-fcSr* LT V^S . lit, 
?'j5fe^<7)^«^m^ Jt X PR!i9dB tel£5g LT ^ 

s . 0 8 x 9 . ^Bmcomsn flf = 6os#, 

WcD^l&a = 1 2 0ft3Wftt>PAG**ft< , 

fiV^T 7*f 3 0±«»lW^:£teSlfcfr[H] ( 0 

*&£<D a=15 0li\ ;£¥«J#0*£0 a = 3 0 BE** 
ItPAG«< , lvT*l.fc»-8. 5dB-dk*«. 
£ fll± s /V-7*f 3 CD^filSdSri^^^^te*^!*! 
(H5COX^f6]) te-H8rt-*/£»'C* l 3, i<73B#OPA 



G<7>«(-8. 5dBd) Ji, fg5g§^fcXPR (,9d 

B) teis^-Sct-Sikte^^. — jRte % »^itll§£ 

*#i^{i;^0-*te{i:Pfi^§^5rU 
ot, ^ai^t^BKrtrijv^r^^flWr p a Gtm 

Z.com<OP AGtem- 1 dBdtAS. 

[0033] a±.<7>mwe>& o izm 1 <D-mmmm\,za 

A*^#f-£flkRmBiJtefe^Tfiffi«teWteP H 1ll 
£ £ k=5r< 5 0 Qfi-^^^lLTJ£^Ji#tt^»i3tt^ 
'*M8^«*l*lfiab&»fei|9 0«!3ftt7 , i-CiBk-r-S 1 £ k 

te «t o , imiis ^T-ftjt ufc*^- s:^T-«# 

[0034] 4fc % *«UqaSK» 5 GH z k kTf^BJL 

T v^**. i i&S;i~rr>'^-)-^ffitmte J FtTteKa 
ThZ i 3 : 5r^4gfia^'^k mmtcD^kftx-foti 

if, mm%:%)mmt>ti2>. mm, mmmw2G 

( 7 5mm) I^r**Uf^«*^"tH««»jR*«» 
^iX^o Jfc*fU ^Wtef»^*^acofI^(t]<r)^a 
4 0mmElTti4«mv^ft, *ilSM^^«l5 
S4GHz £Ub^ k & te#te^tlT-* £ . 

[0035] ( us 2 comm<omm ) m 2 commmmz 
m9&m\->xwpM-t%>. W9i±, m2<Dmm<r>mmcDT 
yf-r^wcom^m^m^^ lx^&. m9iz&\^ 
x, mi tm— <w*t#^-t<?5iiR— ottftsfcffd t 

c0T'^> S ^rmsj Sr«B&-r 5 . 4 ^ , Sg^M^i 5 G 
[0036] /L'— 7°^2 0i±JlH#^'6 0 mmOSU 

mmmxh k> , wi^-x 6 **stejeiR«-eft$ 0 ft 

^> v ^ . 2 0 c7)^®^p 2 1 W N'^ft 

Sr^oidte^^ti-CfcO, 0S^«2 2co^m^>- 
F te«&Wte83tt § ^> . 2 2 ^Htll^-x 6 

teffl^a*ix£klsiB#te;U-r^ : F2 0\3m$$ t W&2 2 

^zmm^ixx^hmmnmz^m^tth rtc^s. 

0g-§*« 2 2 te*4F*lJ!^te GND JftWae^fflC*>3t o 
ft . i C0B# , ;l,-7°S I F- 2 0k ES«^ 22 ( jgfllR ) 

k coram h tf^^--x 6 k ®m£&2 2 

tL^^»teJ;-oT— ^te^?g$fi§ 0 -?-cD/ii6, Ay\n 
^— xrt»**v^i. ir-x^Mtemft-S i k fc^rtrc 

J)fto 

[0037] nLk<nmm<r> x 3 (cm 2 commmmi,z& 
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xmmth z. t t\ mmm*m±Lj > t°-y>xm a 
[oo38] ( m 3 comm^mm ) m s <nmM<mmz 

HI OZm^^TWmth. HI OCfc^T, HI i:PJ— 

co^-^ft-r t>cr>im— nm-fc&ff a & tot* &<7>xm 
[0039] ^-r«^2 3 am** 2 4co*cstEp^ 

-ri^2 3<r)fflmmt. mmfc2 4<7>mm±t / ztsi?& 

«2 2±fciSffiHil$#U i&!PtH i 2 5fcJ;-oT®{&* 
S22 C7)*#«5 >- F izWmizmWt ( UXfc'fttt ) $ix 
h . i <9B*K /P-r*-? 2 3k @£g£& 2 2 cO^PihtS 

im^2Acr>m^-'^.\ l zm^tii>. ^corz^, -<> 

2 4 «^M±0^*{i: g mmfflW-z ifr<X®MZ H& 

hi otis. /i—y°m : ^2 3^mm^comm^zmnz 
a*, #s«it^M«*<7)i^a5 (p^«) tcM-s-ikt'sj" 

[0040] liLh^Bfio «t a izm3CDmMmmiz& 
ifhTyri-mw<7)%mi±. mmmm±izmmmmzti 

[0041] (mAcomm&mm ) m 4 ^mummm* 

HI 1 ^ffl^TIMBB-r^»„ HI ltefevvc, Hlfclil- 

ox-m^wr^. hi hi 

[0042] rsi^^'flf^ sryftM^I 
iSWW^V-vii;. H3&^'H4 f^-f J: d fc# 

crisis [5ittT-s> & . m.±WMU^ixh h-Y-fimznL 

X, ZtamertM&l 0—1 5dBWf*iffiTi-|>. 
A#*jfiS^-S>f*-ilri2. 3 J; a 

ft'&Xh i X *> Afls^SS- KM-r^. i k 

[0043] I^JiffKlilftO^S^it4>tfc^l.?'J* 

$D<3tlTV^. LzpU I^IKKWcOSP^&if^jittfO 



4Lv\ ^y^^T>-T-i-2 6(i. ^y^;Hg^-c7)— m 

fifc^TtoT^W^ - 6 d B d WSLCOmnmilotl 
^)ll>VT>^2 6\±&tz. (AffcfciS 

iSB#t-isA*<7)»#^A# Kmrnmogik mm. 

[0044] ±ieo i 3 ^r/V-TS"? 3 fc ^ u i?^r y 
T"^ 2 6 om^^Sfil 1 . i/-)V Y ir-X 

5ficD$m®mzjs^xyj ^-^m^^o . ^ 
tt. g &mrmzi5\, ^xi'mw3m^-y°mi L 3cr)M± 

[0045] M±<7>mmcr>£ a ^^4 comm^mpMzis 
&x$>h. 

[0046] ( » 5 commmm ) m 5 comm^&M % 

HI 2&X/T21 3^fflV>-CSiHB-rs. HI 2^lVH1 3 
{:*3^->T. HI co^^-ffTt^iilBl— coftf^S: 
t6-f^Sr^T 3 ^ COT* £ c7)T'MSr «B&-t 112 S.V 
H 1 3 fc^-T^il^Si. H 1 ^tryftsit 

Rawrifrft^ff a fr-Tm^izmtx , f- -y rryf 

[0 047 3 f77T >-^^- 2 7 ^Ji.«li«#:_hiC 

sa) -C&.-6. f7 7Tyrt2 7li, >—;uK^— x 

5 WU-rat^ 3 COR^Ilf ( X fcf— ^ 7 ill ) KH^§ 

ix. z<vmmfr-y°m^3<D&xMttmcoBmwiz 

«S. HI 2XVH1 35i. S«iEmiai5:Sft«2 8 
( 2»«14<7)tJl£r k ) ± t.«^T is v ^«M^tB L T v ^ 
S.ll 2{i:xh-^7LH^±t. 01 3^-7"*? 
3 {|JJSr±(c LXW.^fzim*7Frt. c\<r>£ o tcWX 

t3mL<&1£ (Mz.Hl OdBgjg) -rs. -^r, ±ilJ 

(s*^2 8^R*fiM) (,zmifhtitzT>7-i-mtm3. 
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12 . ;i>-7m=F 3i:f7 y°T y^-r 2 7 fc± *) 

ffiv^jiMteH#ra&S;h.5. iiflirr&rvT^- 
[0048] tt±commco «t ? \zm 5 commcomm^za 

[0049] me<7)mmmm) ztitxmmL^ 
t cox hhtK rn.wmWtz.rn t x mm~t s t cot- t i 

v*. S56tf>S|jfc<DJBJB*Eai4*ffli^ , CKW*. 01 
4tcfcwc. SI fcH— tf>8f^£#*-fc<0WU RI— £016 
■mSrfi 1 3 t> cOT'fc 5 eOTKBH SrflfflW* .014 fcSrT 

r^-t-iiaii:. 0 i t^t^-rifs s@iK«Sflt3 
o £« 2 9 <oaiffit=jR o wtfeflfta-rfc § . 

3^Ty7^»imcy:*I^^#£^;i^ 0 
ffiSOSi. HiBWJ V^fflJt^LT^D. S^-A- 
F ^-X 5 fc mmW 2 9 OiaPH £«o £ & H ^ 
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